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DETAILED ACTION 
Specification 

The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: 

Regarding claim 45, it is not clear what a specific material (i.e. SiGe, SiC... ) is 
being used to form the semiconductor body that has a lattice constant larger than that of 
the bulk semiconductor substrate. Nowhere is this material recited in the disclosure. 
Without recitation of this material, one of ordinary skill in the art cannot ascertain how 
this feature can be achieved. 

Regarding claim 46, it is not clear what a specific material (i.e. SiGe, SiC.) is 
being used to form the semiconductor body that has a lattice constant smaller than that 
of the bulk semiconductor substrate. Nowhere is this material recited in the disclosure. 
Without recitation of this material, one of ordinary skill in the art cannot ascertain how 
this feature can be achieved. 

Regarding claim 47, it is not clear what a specific material (i.e. SiGe, SiC.) is 
being used to form the semiconductor capping layer that has a lattice constant larger 
than that of the bulk semiconductor body. Nowhere is this material recited in the 
disclosure. Without recitation of this material, one of ordinary skill in the art cannot 
ascertain how this feature can be achieved. 
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Regarding claim 48, it is not clear what a specific material (i.e. SiGe, SiC.) is 
being used to form the semiconductor capping layer that has a lattice constant smaller 
that that of the bulk semiconductor body. Nowhere is this material recited in the 
disclosure. Without recitation of this material, one of ordinary skill in the art cannot 
ascertain how this feature can be achieved. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 49-50 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 49 and 50 recite the limitation "strained semiconductor body" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. "Strained 
semiconductor body" was not previously referred to in claim 44 from which claims 49 
and 50 depend. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-8, 10, 12-19 and 44-51 are rejected under 35 U.S.C. 103(c) as being 
unpatentable over Sugiyama et al. (US 2003/0227036) in view of Liu et al. (US 
2004/0195624). 

Regarding claims 1 and 51 , Sugiyama et al. discloses in figure 2 a 
semiconductor device comprising a semiconductor (or strained semiconductor for claim 
51) body 30 (para [0075], line 4) on a semiconductor substrate 10 (para [0075], line 3), 
said semiconductor body having a top surface and laterally opposite sidewalls; a 
semiconductor capping layer 40 (para [0075], line 6) formed on the top surface and on 
the sidewalls of said semiconductor body; a gate dielectric layer 70 (para [0076], line 3) 
formed on said semiconductor capping layer on said top surface and on said sidewalls 
of said semiconductor body; a gate electrode 80 (para [0076], line 1) having a pair of 
laterally opposite sidewalls formed on and around said gate dielectric layer; and a pair 
of source/drain regions 50, 60 formed in said semiconductor body on opposite sides of 
said gate electrode. Note that element 40 is considered "capping layer" since it 
constitutes a similar structure and function as the claimed capping layer. Sugiyama et 
al. teaches a semiconductor body 30 on a SGOI substrate (para [0089], linel), not on a 
bulk semiconductor substrate. However, Liu et al. teaches in para [0003] a 
semiconductor body can be formed on a SGOI substrate or a bulk semiconductor 
substrate. In view of such teaching, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify Sugiyama et al. by having a 
semiconductor body on a bulk semiconductor substrate because SGOI substrate and a 
bulk semiconductor substrate are recognized in the art as equivalents. 
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Regarding claim 2, Sugiyama et al. discloses in figure 2 said capping layer 40 
has a tensile stress. Applicant teaches, "a single crystalline silicon film formed on a 
silicon germanium alloy semiconductor body 208 will cause the single crystalline silicon 
film to have a tensile stress" (para [0017] of the instant application). Sugiyama teaches 
that the capping layer 40 is a silicon layer (para [0075]) formed on a silicon germanium 
alloy semiconductor body 30 (para [0075]). Therefore, the capping layer 40 inherently 
has a tensile stress. 

Regarding claim 3, Sugiyama et al. discloses in figure 2 the semiconductor- 
capping layer has greater tensile stress on the sidewalls of the semiconductor body 
than on the top surface of the semiconductor body. Applicant teaches, "the silicon 
capping layer formed on the sidewalls 322 of the silicon germanium alloy will witness a 
substantial tensile stress and a lower but significant tensile strain on the top surface 319 
of the silicon germanium alloy" (para [0043]). Sugiyama teaches that the capping layer 
40 is a silicon layer (para [0075]) formed on a silicon germanium alloy semiconductor 
body 30 (para [0075]). Therefore, the semiconductor-capping layer inherently has 
greater tensile stress on the sidewalls of the semiconductor body than on the top 
surface of the semiconductor body. 

Regarding claim 4, Sugiyama et al. discloses the source/drain regions are n type 
conductivity (para [0066]). 

Regarding claim 5, Sugiyama et al. discloses the semiconductor substrate is a 
silicon substrate (para [0072], lines 5-6), wherein the semiconductor body is a silicon 
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germanium alloy (para [0075], line 4) and wherein the capping layer is a silicon film 
(para [0075]). 

Regarding claim 6, applicant teaches in para [0017], "a single crystalline silicon 
capping layer 210 formed on a silicon carbon alloy semiconductor body 208 will cause 
the single crystalline silicon film 210 to have a compressive stress". Sugiyama et al. 
teaches the capping layer 40 is a silicon layer (para [0075]), lines 5-6) formed on a 
silicon germanium (SiGe) alloy semiconductor body 30 (para [0075], line 4), not on a 
silicon carbon (SiC) alloy body . However, Liu et al. teaches either SiGe or SiC can be 
alternatively used as an alloy body (para [0010]). Therefore, the combination of 
Sugiyama et al. and Liu et al. reads on claim 6. 

Regarding claim 7, Sugiyama et al. and Liu et al together disclose the 
semiconductor-capping layer has a greater compressive stress on the sidewalls than on 
the top surface of the semiconductor body. Note that Sugiyama et al. and Liu et al. 
together disclose a silicon capping layer is formed on a silicon carbon body, and it is 
assumed that a silicon capping layer formed on a silicon carbon body inherently 
constitutes this feature. 

Regarding claim 8, Sugiyama et al. discloses the semiconductor substrate is a 
silicon substrate (para [0089]), wherein the capping layer is a silicon film (para [0075]), I. 
and Liu et al. discloses in (para [0010]) the semiconductor body comprises a silicon 
carbon alloy. 

Regarding claim 10, Sugiyama et al. discloses in figure 2 a semiconductor device 
comprising a silicon germanium body 30 (para [0075], line 4) on a silicon 
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monocrystalline substrate (para [0072], lines 5-6), said silicon germanium body having a 
top surface and laterally opposite sidewalls; a silicon film 40 (para [0075], line 6) formed 
on the top surface and on the sidewalls of said silicon germanium body; a gate dielectric 
layer 70 (para [0076], line 3) formed on said silicon film on said top surface of said 
silicon germanium body 30 and on said silicon film said sidewalls of said silicon 
germanium body; a gate electrode 80 (para [0076], line 1) having a pair of laterally 
opposite sidewalls formed on and around said gate dielectric layer; and a pair of 
source/drain regions 50, 60 (para [0076], line 6) formed in said semiconductor body on 
opposite sides of said gate electrode. Sugiyama et al. teaches a silicon germanium 
body 30 on a SGOI substrate (para [0089], linel ), not on a bulk silicon substrate. 
However, Liu et al. teaches in para [0003] a silicon germanium body can be formed on a 
SGOI substrate or a bulk silicon semiconductor substrate. In view of such teaching, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Sugiyama et al. by having a silicon germanium body on a bulk silicon 
substrate because SGOI substrate and a bulk semiconductor substrate are recognized 
in the art as equivalents. 

Regarding claim 12, Sugiyama et al. discloses the silicon film 40 has a thickness 
between 50-300A (para [0102], lines 6-7). 

Regarding claim 13, Sugiyama et al. discloses the silicon germanium alloy 
comprises between 5-40% of germanium (para [0067], lines 1-3). 

Regarding claim 14, Sugiyama et al. discloses the silicon germanium alloy 
comprises between 15-25% of germanium (para [0067], lines 1-3). 
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Regarding claim 15, Sugiyama et al. discloses the source/drain regions are n 
type conductivity (para [0066]). 

Regarding claim 16, the difference between Sugiyama et al. and the claimed 
invention is a silicon carbon (SiC) alloy body (see rejection of claim 10 above). Note that 
Sugiyama et al. teaches a silicon germanium (SiGe) body. However, Liu et al. teaches 
in para [0010] either SiGe or SiC can be alternatively used as an alloy body. In view of 
such teaching, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify Sugiyama et al. by replacing SiGe body with SiC 
body because SiGe and SiC are recognized in the art as equivalents. 

Regarding claims 17 and 18, Sugiyama et al. discloses the silicon film 40 has a 
thickness between 50-300A (para [0102], lines 6-7). 

Regarding claim 19, Sugiyama et al. disclose the source/drain regions are p type 
(para [0077]). Note that Sugiyama teaches this structure can be manufactured for both 
p and n channel MISFET's (para [0077]). 

Regarding claim 44, Sugiyama et al. discloses in figure 2 a semiconductor body 
30 (para [0075], line 4) on a semiconductor substrate 10 (para [0075], line 3), said 
semiconductor body having a top surface and laterally opposite sidewalls, wherein said 
semiconductor body is comprised of a material (para [0075], line 4) which has a 
different lattice constant that said semiconductor substrate (para [0072], lines 5-6); a 
semiconductor capping layer 40 (para [0075], line 6) formed on the top surface on the 
sidewalls of said semiconductor body, wherein said semiconductor capping layer 
comprises a material which has a different lattice constant than said semiconductor 
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body; a gate dielectric 70 (para [0076], line 3) formed on said semiconductor capping 
layer on said top surface and on said sidewalls of said semiconductor body; a gate 
electrode 80 (para [0076], line 1) having a pair of laterally opposite sidewalls formed on 
and around said gate dielectric layer; and a pair of source/drain regions 50, 60 (para 
[0076], lines 6) formed in said semiconductor body on opposite sides of said gate 
electrode. Sugiyama et al. teaches a semiconductor body 30 on a SGOI substrate (para 
[0089], linel), not on a bulk semiconductor substrate. However, Liu et al. teaches in 
para [0003] a semiconductor body can be formed on a SGOI substrate or a bulk 
semiconductor substrate. In view of such teaching, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Sugiyama et al. by 
having a semiconductor body on a bulk semiconductor substrate because SGOI 
substrate and a bulk semiconductor substrate are recognized in the art as equivalents. 

Note that Sugiyama et al. teaches in (para [0075, line 4) the semiconductor body 
30 is formed of SiGe, which has different lattice constant that the semiconductor 
substrate 10 formed of silicon (0072, lines 5-6). Further, the semiconductor-capping 
layer 40 is formed of silicon (para [0075], line 6), which has different lattice constant 
than the semiconductor body 30 formed of SiGe. 

Regarding claim 45, it is assumed that the semiconductor body formed of SiGe 
(para [0075], line 4), which has a lattice constant larger than the lattice constant of the 
bulk semiconductor substrate formed of silicon (para [0003], line 8, Liu). 
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Regarding claim 46, it is assumed that the semiconductor body formed of SiC will 
have a lattice constant smaller than that of the bulk semiconductor substrate formed of 
silicon, and Liu et al. teaches, in para [0010] the semiconductor body is formed of SiC. 

Regarding claim 47, it is assumed that the semiconductor-capping layer 40 
formed of silicon (para [0075], lines 5-6, Sugiyama et al.) will have a lattice constant 
larger than that of the semiconductor body when the semiconductor body is formed of 
SiC, and Liu et al. teaches, in para [0010] the semiconductor body is formed of SiC. 

Regarding claim 48, it is assumed that the semiconductor-capping layer 40 
formed of silicon (para [0075], line 6), which has a lattice constant smaller than that of 
the semiconductor body formed of SiGe (para [0075], line 4). 

Regarding claim 49, Sugiyama et al. and Liu et al. disclose the bulk 
semiconductor substrate is a silicon substrate (para [0003], line 8, Liu et al.), wherein 
said semiconductor body 30 is a silicon germanium (para [0075], line 4, Sugiyama et 
al.) and wherein the capping layer 40 is a silicon film (para [0075], lines 5-6). 

Regarding claim 50, Sugiyama et al. and Liu et al. disclose the bulk 
semiconductor substrate is a silicon substrate (para [0003], line 8, Liu et al.) wherein 
said semiconductor body capping layer 40 is a silicon-capping layer (para [0075], lines 
5-6, Sugiyama et al.), and the semiconductor body is formed of SiC (para [0010], Liu et 
al.). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sugiyama 
et al. and Liu et al. in view of figure 1A of the acknowledged prior art (APA). 
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Regarding claim 9, the difference between Sugiyama et al. and Liu et al. and the 
claimed invention is the semiconductor body comprising a silicon body. However, 
applicant disclosed in figure 1 A of (APA) that the semiconductor body 102 is a silicon 
body. In view of such teaching, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify Sugiyama et al. and Liu et al. by having 
the semiconductor body comprising a silicon body to obtain a better lattice matching 
between the capping layer and the body since they are both formed of silicon. 

Allowable Subject Matter 

Claim 1 1 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Claim 43 is allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: The reference (s) of record do not teach or suggest, either singularly or in 
combination at least the limitation of "the silicon film formed thicker on the top surface of 
said silicon germanium body than on the sidewalls of said semiconductor body" for 
claim 43. 

Response to Arguments 

Applicant's arguments with respect to claims 1-19 and 44-51 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Further, with respect to claims 6-8 and 16-19, applicant argues the Bohr 
reference and the Applicant's claimed invention were, at the time the invention was 
made, subject to an obligation of assignments to the same person, and that applicant 
respectfully requests removal of the 35 U.S.C 103 (a) rejection of claims 6-8 and 16-19 
based on the Bohr reference. The Examiner agrees and has withdrawn the Bohr 
reference as an applied prior art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 7:30 am- 4:30 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300 for 
regular communications. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JN 

September 20, 2005. 
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